1 Calculation of Hole Mobility
Method of Calculation for Hole-Mobility
To confirm the validity of the present calculation, we estimated the hole mobilities for fluorene and thiophene and compared them with the experimental data. The method of calculation is based on the Monte Carlo approach 1 . In the Marcus-Levich-Jortner formalism 2 , the transfer rate k is given by
where t, λ ex ,k B , T , ∆G • , and S α denote transfer integral between molecules, intermolecular reorganization energy, the Boltzmann constant, temperature, the difference of Gibbs free energy, and the Huang-Rhys factor, respectively. The summation is done from zero phonon level to n α phonon level. The Huang-Rhys factor S α is defined by
where λ α and V α denote the intramolecular reorganization energy and the VCC for mode α. The hole mobilities were obtained by evaluating the propagation of a single hole using the Monte Carlo simulations. The probability of transferring the charge to the left and right directions are defined by transfer rates:
where the transfer rates k ← and k → are based on Eq. (1) . If the randomly generated number r is greater than p → , the hole transfers to the right molecule; else the hole reverses to the left molecules. The hopping time τ ← and τ → are given by 1/k ← and 1/k → , respectively. The hole mobility µ is estimated from the total distance that charge traveled L, total time τ, and electronic
field F:
The Monte Carlo simulation is continued until the standard deviation σ for the each calculation of µ becomes less than 0.01%. The hole mobility as a function of the external electric field F 1.0 × 10 4 − 1.0 × 10 7 V·cm −1 is calculated with the external reorganization energy λ ex = 0.4 eV and with temperature T = 300K. In this calculation, the maximum-coupling mode α is taken into account. The parameters for the hole mobility simulation are summarized in Table S1 . The hole mobilities for fluorene and thiophene are shown in Fig. S2 . It is found that the hole mobility for the fluorene is lower than that for thiophene, although the Huang-Rhys parameter S α for fluorene is smaller than that for thiophene. This is because of the small transfer integral t for the fluorene. The calculated hole mobilities qualitatively agree with the experimental
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